MOST of the phosphatides are chemically not very stable, Decomposition can occur by oxidation of the unsaturated fatty acids or by hydrolysis. Investigations on this point have been carried out by numerous workers [Warburg and Meyerhof, 1913; Paal, 1929; Page and Schmidt, 1931; Fiori, 1930, 1, 2; 1931; 1932] . In the present paper some observations on the spontaneous decomposition of lecithin are communicated.
used for every titration. Curve I in Fig. 1 shows the titration curve of a fresh lecithin preparation [Fischgold and -Chain, 1934] with N/10 NaOH. The curve differs very little from the curve for the solvent alone. On titrating back again immediately with N/10 HCI curve II is obtained, indicating a small buffering effect at PH 7-5. If however the back-titration is made after the lecithin has been standing 66 hours in the presence of a small excess of N/10 NaOH at room temperature, curve III is obtained. Obviously a new group has been formed, the PK of which is about 7-5 in the solvent used (Table I and Fig. 1 ).
When older lecithin preparations were investigated even the first titration curve showed a shape similar to curves II and III. The usual commercial lecithin, which has a rather acid reaction, has been titrated and corresponds to curve III.
With the titration method described by Fischgold and Chain [1934] the process was investigated further.
The method consists of a titration in a benzene-alcohol (19: 1) mixture as solvent with N/50 HClO4 in the same solvent against dimethyl yellow as indicator and with N/50 sodium ethoxide against phenolphthalein. All phosphatides investigated (lecithin, kephalin, lysolecithin, sphingomyelin) bind one equivalent of H+ ion at acid reaction. The phosphatides of the colamine type (kephalin, On the acid side no essential change can be found except a small increase of the equivalent weights, the reason of which is probably uptake of oxygen and water. On the alkaline side a great increase of groups titratable with Na ethoxide takes place. Even the pre<paration kept in the desiccator had a marked acid content (ca. 6 mols. %). Lecithin kept exposed to the air contained about 60 % acid valencies. Obviously an acid group was liberated from the molecule. Two possibilities have to be considered with regard to the structure of the lecithin molecule; either choline may be split off and through this process the second phosphoric groupliberated, or one or two fatty acids may be split off.
The PK of the group formed was, according to Table I This would indicate rather aliberation of fatty acids than of choline. For the pK of the second phosphoric group, which is 7*3 in water, should be much higher in 90 % alcohol; on the other hand, fatty acids have PK ca. 5 in water [McBain and Taylor, 1911] , so that in 90 % alcohol the PK might be expected to lie in the range in question. In fact, an electrotitration of stearic acid in 90 % alcohol gave the value of PE 7-36.
Dissociation conetant of 8tearic acid. 0-1252 g. of stearic acid was dissolved in 30 ml. 90 % alcohol and titrated electrometrically with N/10 NaOH in 90 % alcohol at 25-7 + 0.1I (Table II, Fig. 2 ).
Further information was obtained by examination for the possible decomposition products choline and fatty acids.
Examination for free choline. A certain amount of lecithin was emulsified withH20 (fresh lecithin hardly emulsified at all), the emulsion made acid with 2 ml. 19 % HC1 and well shaken, and a few ml. of colloidal iron hydroxide were added. After adding a trace of solid sodium sulphate the precipitate was centrifuged off and an aliquot part of the clear solution used for choline determination according to Lintzel [1931] . Neither in fresh nor in old lecithin was free choline found, although the method was sensitive to amounts of choline under 5 mg. Determination of free fatty acids. 03-0 4 g. lecithin was dissolved in about 10 ml. alcohol in a 25 ml. measuring flask; to this solution 5 ml. of an alcoholic CdCl solution (1.8 g. CdC12 dissolved in 1 ml. water, made up to 100 ml. with absolute alcohol) were added, and the solution was made up with alcohol to 25 ml. The precipitate was centrifuged, 20 ml. of the clear solution were evaporated on the water-bath, the residue was dissolved in benzene and titrated with Na ethoxide in alcohol against phenolphthalein as indicator. After this procedure fresh lecithin showed no alkali absorption. Old lecithin on the contrary contained a considerable amount of titratable acid. The isolated acids must be fattyacids since the greatest part of the lecithin and its decomposition products are precipitatedwith CdC02 or are insoluble in benzene.
Of the other phosphatides which were titrated kephalin, lysolecithin and sphingomyelin [Fischgold and Chain, 1934] The isoelectric point of lecithin.
The easily occurring decomposition of lecithin must cause large errors in the determination of the isoelectric point, an acid being formed during this process. The values that have hitherto been found are unsatisfactory; they are not in agreement with each other and differ from the value which might have been expected from the dissociation constants. Feinschmidt [1912] found for some commercial lecithin preparations the flocculation optimum and the isoelectric point between PH 2 and 4, Fujii [1924] at PH 2-7, Remesow [1930] at PH 2.2. Sueyoshi and Kawai [1932] determined the isoelectric point to be 4-7; on standing for some time the isoelectric point was shifted towards the acid side. The reason for this shift, called by the author "denaturation," has not been investigated. Price and Lewis [1929; 1933] found the isoelectric point from the surface tension values to be 2-6, and from cataphoresis to be 2-7. Freshly prepared lecithin had a lower cataphoretic mobility than a preparation kept for some time. The final determination was carried out after the cataphoretic mobility had reached a constant value. All determinations show an isoelectric point more acid than PH 4-7 and are in definite disagreement with the value which would be expected from a computation according to the relation I.P.= VK1.K2 (both the constants referred to H+ ions).
Direct determination of the characteristic constants of lecithin is not possible because of its insolubility in water and the decomposition occurring in alkaline solution. But the probable magnitude can be deduced from compounds containing the same groups. PK1 corresponds to the first phosphoric acid group. In esters of phosphoric acid this group is generally stronger than in phosphoric acid itself.
PK1l of phosphoric acid = 2-12 [Kolthoff, 1932] ; glycerophosphoric acid =.
-140 [Meyerhof and Suranyi, 1926];  hexosediphosphoric acid-= 155 [Meyerhof and Suranyi, 1926] ; lysolecithin =0 75 [Levene et al., 1923-24] . From this the PE1 of lecithin can be assumed to be about 1. (Levene et al. [1923-24] found for lysokephalin PKE 3-5: but this figure is uncertain because in acid solution a gel was formed immediately.) PK2 of lecithin corresponds to the choline, which, as a quaternary ammonium base, should be a very strong base (like betaine) and can be expected to be greater than 14. The titrations mentioned above [Fischgold and Chain, 1934] also justify such an expectation. The smaller value of 11-90 found by Levene et al. for lysolecithin is possibly due to partial hydrolysis of the substance.
Price and Lewis [1933] determined the PK of choline directly by dissolving a certain amount of choline chloride in water and measuring the PH of the solution which was fairly acid. From this they calculated pK 5-06 (referred to OH-ion concentration) or 9*0 (with reference to H+ ion concentration), a value indicating a fairly weak base. This result being very surprising the dissociation constant of choline has been reinvestigated by three different methods:
Reaction of a choline chloride solution. Choline chloride was recrystallised from alcohol. The addition of acid was avoided. The crystals were dried over P206 in the desiccator. 0-7060 g. choline chloride was dissolved in 50 ml. water.
The pH of the solution was determined potentiometrically with the hydrogen electrode against the saturated calomel electrode. At 190 it was found to be 6-98. The solution thus was neutral. This was to be expected with a chloride of a strong base. The different results of Price and Lewis might be explained by the fact that the authors added concentrated hydrochloric acid during the purification of the choline chloride. Traces of hydrochloric acid can give rise to very large errors. Electrotitration of choline chloride. 0-1014 g. choline chloride in 50 ml. water was titrated electrometrically with N/20 NaOH (titre 0*972). In order to keep the ionic strength constant the solution was made N/l0 with respect to sodium chloride. The titration curve was identical with the blank correction 'curve.
Up to an alkalinity of pH 12-0 no base binding could be detected. From this it follows that the PK of choline must be at least above 13 (referred to H+ ion concentration). Base-binding at alkaline reaction. 01202 g. choline chloride after having been carefully dried was dissolved in 4*35 ml. N/10 sodium hydroxide (titre 0 972); the solution, which was M/5 choline chloride, had at 190pH 12X89 (H2-electrode). Kemp, 1934] it has been found to be at PH 6-7 + 0*2. This value is in fairly good agreement with the theoretical value deduced from the dissociation constants and is only slightly more acid, which may be ascribed to minute traces of fatty acids. A computation shows the amount of fatty acids necessary to shift the isoelectric point from its theoretical value (7.5) to 6.5.
At PH 6-5 the quaternary ammonium base is dissociated practically com- Such a small amount cannot be determined experimentally. Even the freshest preparation may be decomposed to such an extent. It is difficult to explain the still more acid values which have been found; they may be due to other impurities of acid character (oxidation products). SUIMMARY. 1. Electrotitration curves and indicator titrations demonstrate a spontaneous decomposition of lecithin, which occurs even when the substance is kept in a desiccator.
2. The spontaneous decomposition of lecithin consists of a liberation of fatty acids, which have been separated. No choline separation could be detected.
3. The dissociation constant of choline has been determined approximately.
Choline is a strong base the PK of which is about 14. 4. The theoretical isoeleptric-oint of lecithin, calculated from its dissociation constants, is about p*j 7.5. i'A minute content of acid impurities brings about a considerable shift apparent isoelectric point.
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